A field experiments were conducted at Experimental farm Faculty of Agriculture, Kafrelshiekh University, Egypt during 2014/15 and 2015/16 growing seasons. This work was intended to study the effect of late sowing on 30
INTRODUCTION
Wheat (Triticum aestivum L.) is an important cereal crop worldwide and it is commonly known as the king of cereals. Egypt produces about 50% of the total local consumption (9 million ton) annually. There for, increasing the productivity of this crop is the main goal of wheat researches to decrease the gap between national production and consumption .It belongs to globally, after maize and rice, (FAOSTAT, 2017) . Wheat cultivars could achieved maximize yield by fertilizer levels, irrigation treatments and other agricultural practices under the present conditions, but environmental constraints still being the main factors affecting wheat productivity in many regions of the world (Abd El- Maaboud et al. 2004) . Heat stress usually reduces yield potential during the period of grain formation (Simane et al. 1993; Lloveras et al. 2004) . The challenge to increase wheat yield is even more difficult by projected climate changes, particularly higher temperatures and changes on rainfall distribution and amount (Parry and Hawkesford, 2010; Lobell et al. 2011) . Under irrigated conditions, early sowing will cause increased yield of spring wheat (Dengpan et al. (2017) .
There are a lot of factors dependable for low yield of wheat such as wheat cultivar, sowing date, inadequate seed rate, and low fertilizer rates. Lathwal et al.(2012) , Chaudhry et al. (2014) found that the normal yield was significantly higher on 30 th October, as compare to sowing in 15 th , 30 th November, December and 15 th January. Donaldson et al.(2013) found that early sowing increased wheat straw production and generally higher grain yield compared with mid to late sowing date.
Phenology of wheat is generally considered as the variation occurred from emergence to maturity and is influenced by sowing dates and the cultivars. The duration and stages of phonological traits are significant indicators for potential yield of the crop (Munsif et al. 2015) . Late planting produced poor tillering and slow crop growth in general, due to low temperature. In late planting, variety should have short duration that may help escape from high temperature at the grain filling stage (Phadnawis and Saini, 1992) .
The objectives of this investigation were to study the effects of planting dates and cultivars on growth, yield components, grain, and quality.
MATERIALS AND METHODS
A field experiments were conducted in (2014/15 and 2015/16 seasons) at the Experimental Farms of Faculty Agriculture Kafrelsheikh University, Egypt. The objective of this investigation was aimed to evaluate the effect of two planting dates on yield and its components as well as grain wheat quality of five bread wheat cultivars (Triticum aestivum L). Each sowing date experiments were separated and in each one the cultivars were distributed in randomized complete block design (RCBD) experiment with four replications one experiment for each sowing date on 20 th November and 30 th December. The plot size of the experimental unit (plot) was (6 rows × 20 cm apart) and 3.5 m long (4.2m 2 ). The experimental factors included five wheat cultivars i.e Sakha 93, Giza 168, Misr 2, Sids12 and Giza 171. In both seasons, wheat was preceded by rice (Oryza sativa, L). The experimental sites was prepared as recommended of ministry of agriculture and reclaimed land.
As a recommended package both of phosphorus and nitrogen fertilizer were applied. The other practices for growing wheat were applied. The analyses of the experimental soil are show in Table 1 . The air temperature during both growing seasons are show in Table 2 . 
Protein content (%):
It measured according to A.O.A.C. (1995) and multiplying the N X 6.25 (Hymowitz et al. 1972) 
EC (µ):
The electrical conductivity of leached from four replicates of 50 seed weight and soaked in (250 ml) of distilled water for one day and measured in µ-mos using (conductivity meter) under optimum conditions according to international rules ( ISTA,2018) .
Hectoliter:
Relative density of seed according to (Karmer and Twigg 1962) .
Susceptibility index (SI)
Yield potential (optimum planting) (YP) and stressed yield (late planting) (YS), the following quantitative criteria of tolerance to late planting were calculated: 1-Tolerance index (TOL) and mean productivity (MP) (Rosielle and Hambling, 1981) : TOL = YP-YS and MP= (YP+YS)/2 2-Stress Susceptibility index (SSI) (Fischer and Maurer, 1978) : 3-Geometric Mean Productivity (GMP) (Kristin et al. 1997; Fernandez (1992) : (Fernandez, 1992) :
STI= (YP/ÝP) (YS/ÝS) (ÝS/ÝP) = (YP) (YS)/ (ÝP)
2 5-Yield reduction ratio (Yr) (Golestani and Assad, 1998) : Yr= 1 -(Ys/Yp) 6-Relative performance (RP) (Abo-Elwafa and Bakheit, 1999): P= (YS/YP)/R and R= (ÝS/ÝP) 7-Superiority or relative yield (RY) was calculated as the yield of a specific genotype under moisture stress, divided by that of the highest yielding genotype under moisture stress conditions (Lin and Binns, 1988 ).
Statistical analysis:
Data collected for the sowing dates were subjected to combined analysis of variance (ANOVA) for RCBD for each experiment (sowing dates). The means of cultivars and sowing dates were compared using Duncan Multiple Range Test (Duncan, 1955) .
RESULTS AND DISCUSSION

Agronomic traits. Sowing date effect:-
The result in Tables 3, 4 and 5 show that the variation in heading date, maturity date, plant height, No. tillers/m 2 , 1000 GW (g), No. grains/spike, biological, grain, straw yield and harvest index% were significant in both growing seasons, except for harvest index in 2015/16 as shown in Table 3 ,4 and 5 Sowing at 20 th November (S1) maximized the values for all mentioned traits compared with sowing at the end of December (S2) in both growing seasons. Tahir et al. (2009) establish that sowing date significantly influenced the same traits. Maximum grain yield (3.106 and 3.478 ton/fed.) and straw yield (6.0364 and 5.649 ton/fed.) were recorded under early sowing (S1) while the minimum yield (2.813and 3.047 ton/fed.) and straw yield (5.552 and 5.355 ton/fed.) were recorded under late sowing date (S2) in 2014 and 2015, respectively. In north Egypt, the most optimum time of planting of wheat crop is from 15-30 November, because the crop sown on this optimum time produced the maximum No. tillers m (Anwar et al. (2007) . The results were a harmony with Menshawy 2008 , Ferrise et al. (2010 , Rita et al. (2013) , Dagash et al. (2014) , Munsif et al. (2015) , Babiker et al. (2017) , Dengpan et al. (2017) , Kalwar et al. (2018) , Shirinzadeh et al. (2017) and Soad et al. (2018) . 
Varietals differences
The variation among wheat cultivars were significant for all traits except for grain yield it was significant in 2014/15 and 2015/16 growing seasons meanwhile for harvest index it was insignificant in the second season. These variations among wheat cultivars might partially reflect their different genetic backgrounds. The result in Tables 3, 4 and 5 illustrate the results of yield and agronomic characters of the tested five wheat cultivars. Misr 2 was the latest cultivar in days to heading, maturity and plant height. Sids 12 had the highest No. fertile tillers (Table 4) Munsif et al.(2015) ; Dengpan et al. (2017) ; Shirinzadeh et al.(2017) and Soad et al. (2018) agreed with the results of the present study.
Effect of late sowing on grain yield:-
The highest yield potential (under optimum sowing) (YP) over the two seasons were recorded by Giza 171cultivar, which gave 3.35 t/fed. The highest yield under stress (late sowing) (YS) was recorded by Misr 2 cultivar which gave (3.105 t/fed.).The highest tolerance index (TOL) was recorded by Sids 12 cultivar, which gave (0.55).The highest mean productivity (MP) were produced by Misr 2 cultivar which gave (3.213). Misr 2 cultivar recorded a SSI of (0.593) showing more tolerant to late sowing than Sids 12 cultivar which gave (1.453) and was susceptible to late sowing. The highest GMP produced from Misr 2 cultivar (3.211) as compared with Sids 12 cultivar (2.895). Misr 2 cultivar recorded the highest value of STI (0.953) as compared with other cultivars. Misr2 recorded the Yr (0.065) as compared with other wheat cultivars. Misr 2 cultivar recorded the highest P (1.050). Under late sowing Giza 168 and Misr 2 cultivars were surprises yield Table 6 . 
2-Grain quality:
Sowing date effect Among sowing data, the results in Table 7 illustrated that the effect of sowing date showed significant effect for germination percentage in both seasons. Sowing at optimum S1 recorded the highest values 98.5 and 96.5 % compared with sowing late S2 which recorded 93.0 and 91.8 % in both growing seasons respectively. Regarding the influences on EC, hectoliter weight and protein percentage, sowing date were insignificant effects in both seasons. Sowing date had larger effects on grain protein (Ferrise et al. 2010) . Meanwhile Babiker et al. (2017) found that sowing date had insignificant effect on seed quality. 
Varietal differences
The results indicated that there were significant variation for germination percentage in both seasons and highly significant for EC, hectoliter weight and protein weighted the heaviest hectoliter 87.3 and 82.5 in both seasons. Giza 171 recorded the highest protein percentage14.6 and 12.6 in both seasons. Sowing date had superior effects on grain yield and grain protein (Ferrise et al,. 2010) . The results agreement with Babiker et al. (2017) which mentioned for wheat cultivars had significant effect on seed quality. Interaction effects:-Data presented in Table 8 showed that sowing dates x wheat cultivars interaction significantly affected The results in Table 10 showed the effect of sowing date X wheat cultivars for grain yield that significantly affected in 2014/15 season, straw yield and HI% in 2014/15 and 2015/16 seasons. Giza 171 wa surprise of grain and straw yield/fed with sowing on 20 th November. Meanwhile, Misr 2 cultivar produced the highest harvest index with sowing on 30 th December in both seasons. The results presented in Table 11 
